Decreased protein and gene expression of hepatic cholesterol 7a-hydroxylase associated with dilated endoplasmic reticulum in chronic hypothyroid rats.
Chronic hypothyroidism is associated with an increased risk for cardiovascular disease attributed, in part, to increased serum cholesterol and atherosclerosis. Decreased hepatic activity of cholesterol 7a-hydroxylase (CYP7A1) is thought to contribute to hypercholesterolemia in hypothyroidism. The endoplasmic reticulum (ER) has been shown to be a central organelle, and it is the location of CYP7A1 in hepatocyte. The aim of the present study was to determine whether the expression of CYP7A1 mRNA and protein could be decreased and whether ER could undergo morphological changes in a rodent model of chronic hypothyroidism induced by methimazole (MMI). Male Wistar rats were treated with MMI (0.04% wt/vol) or regular water for 14 weeks. Hepatic CYP7A1 mRNA was analyzed on quantitative real-time polymerase chain reaction (PCR). Hepatic CYP7A1 protein expression was assessed on western blot. In conjunction with these molecular biological assessments the morphology of ER was evaluated on transmission electron microscopy (TEM). Serum total cholesterol increased significantly compared to controls and was associated with decreased CYP7A1 mRNA and protein, and TEM indicated remarkable dilation of ER in hepatocytes in the chronic hypothyroid rats. These findings suggest that a relationship between the decreased expression of hepatic CYP7A1 mRNA and protein and dilated ER could exist, which may contribute to hypercholesterolemia in chronic hypothyroidism.